fore, of watching the development of cases of rheumatic carditis and noting the fluctuations in the disease from year to year. Most children are admitted to the hospital some time after the acute rheumatic process has subsided, but there is often information from other hospitals about the findings when the children were under their care. Some children were admitted when there was still doubt as to whether the carditis had completely settled and some developed further episodes of the rheumatic state or of carditis while they were in St. Joseph's. When it was deemed justifiable each child was brought to the Royal Southern Hospital for a comprehensive clinical, electrocardiographic and radiological review. The blood specimens for the anti-streptolysin 0 titre and throat swabs were also brought to the Pathology Department of this hospital.
There were generally about forty children at St. Joseph's, but a few of these had congenital heart disease and only served as controls. The number of rheumatic cases was, however, increased by the addition of some admitted directly to the Royal Southern Hospital and to the Liverpool Regional Cardiac Centre, though generally these children were older. Later in the investigations one of us (S.C.) was able to add observations on children in Alder Hey hospital. In all 72 cases were investigated.
In view of the distance between the Convalescent Heart Hospital, St. Joseph's and the central hospitals in the city, it was not always possible to synchronize the investigations as we would have wished. The regular estimation of the anti-streptolysin 0 titres was, however, paralleled by an estimation of the E.S.R. and by throat swabs. Electrocardiograms were also available at regular intervals, and the clinical observations on the rheumatic and cardiac signs were made by two of us (E.N.C. and S.C.) in conjunction with Dr. D. M. Freeman, so that each child was generally seen at least once a week and more frequently in the event of a change in the condition. We were thus able in general to chart the variations of the A.S.O. titre against rheumatic signs, such as articular rheumatism and nodules, against fever, whether of rheumatic or non-rheumatic origin, and against the presence of active carditis. The technique for estimation of the A.S.O. titre was that described by Rantz and Randall (1945) The 18 controls included two cases that had a history of rheumatic fever, two years previously in one and six months previously in the other, but no heart lesion; in these the anti-streptolysin 0 titre levels ranged from 100 to 250. In eight other cases of established valvular heart disease in whom no evidence of recent rheumatic activity or of streptococcal infection had been recorded (from periods varying from four months to nine years) the titres were generally below 180, occasionally up to 250 and in two cases (M.H. and J.F.) up to 350. The reason for levels above the accepted normal was obscure, though there may have been a cryptic streptococcal infection, but it emphasizes the importance of admitting a large variation in titre as having no relationship either to rheumatic fever or rheumatic carditis. The remaining controls were provided by following the titres of eight children with congenital heart disease (not shown in the Table) . In these cases likewise a variation of the titre from levels of 12 to 250 was noted.
With these figures as a basis it appeared that the best way of assessing the significance of any rise in titre in relation to rheumatic carditis was to determine whether any patterns exist and compare them with the pattern in caditis. We have attempted to do this in relationship to: (1) controls, (2) rheumatic fever, (3) chorea, (4) rheumatic carditis, (5) fever not attributable to the rheumatic state, and (6) congestive cardiac failure.
Rheumatic Fever (Table II) . This term has been used here to denote the fifteen cases of fever accompanied principally by articular manifestations but also by rheumatic nodules or rashes. It was in those with joint manifestations that the highest figures for the A.S.O. titre (500-1250) were found. In several instances when the clinical course of the illness was short, even though the attack was sharp, there was an early rise and rapid fall in the A.S.O. titre roughly corresponding with the clinical pattern.
In our small series no significant difference was observed between the figures in the first or subsequent attacks of rheumatic fever. The mean level of the rise and fall of the anti-streptolysin 0 titre is seen in the Figure, but Poppi (1952) and Taranta and Stollerman (1956) who found that titres may be normal in chorea. They were normal in 5 of our cases, though in the remaining 7 they reached the level found in articular rheumatic fever. In cases where the titre was raised this might occur early or late in the disease. In this observation our results differed somewhat from those of Taranta and Stollerman who considered that the immunological responses in chorea may be declining as the disease appears: they claim that often the disease makes its appearance several months after other rheumatic manifestations. Table III shows the wide variation in patterns that may occur in chorea. Rheumatic Carditis (Table IV) . This is the group of cases in which we had particularly hoped for information. So that a comparison can easily be made, Table IV Coburn, 1937; Todd, 1932; and 
others).
The complicated classification and sub-grouping of this streptococcus with the varying types of polysaccharides does not immediately concern us here, and of the soluble products emanating from the organism, our work bears only on A.S.O., which has been more widely studied than the S lysin owing to technical difficulties in the preparation and preservation of the latter.
We have accepted the general view that the variation of other anti-bodies, such as anti-fibrolysin, anti-streptokinase, and anti-hyaluronidase, runs roughly parallel with anti-streptolysin, though we realize {hat there are exceptions to this, and if it were practical it would be more accurate to have the levels of several antibodies estimated.
It was felt that a study of the anti-streptolysin 0 titre levels over a prolonged period might be of value in helping to assess the evidence of activity in carditis, an increasingly important diagnosis to make in studying the natural history of rheumatic valvular heart disease, with the eventual possibility of surgical treatment. Our results do not indicate that the anti-streptolysin values directly help towards this end, though they show that the highest figures are found in rheumatic fever with articular manifestations, agreeing with the observations of Denny et al. (1950) . It is common knowledge that carditis may make its appearance during this active stage of articular rheumatism, i.e. at a time when the A.S.O. titre is raised. The presence of a normal titre might, therefore, reasonably be considered as against the presence of active carditis.
On the other hand, when non-cardiac manifestations of rheumatism were absent, the titre was never very high, even though the heart was clearly involved. This point was also made by Denny et al. (1950) and McCarty (1952) . Yet although the titre was not very high in this group, it was rarely normal if a figure of over 200 is accepted as abnormal. Here again, therefore, the presence of a completely normal titre weighs against the diagnosis of active carditis.
The reason for a great rise of anti-streptolysin 0 titre in articular rheumatic fever with a much less significant rise in cases of carditis is obscure, as is the manner in which the streptococcus causes its effects. Our limited observations do not justify undue speculation in this wide field, but the possibility that a separate antigen-antibody reaction is responsible for the heart lesion might account for lower A.S.O. titre values than when the joints are affected.
This may mean that when articular rheumatism results from streptococcal infection the antistreptolysin rises correspondingly, but that some further mechanism is then set in motion by which the heart may be damaged. If it is assumed that a factor A is responsible for articular and other non-cardiac rheumatism, and a factor B for the involvement of the heart, factor B might presumably work alone so that carditis could appear without other manifestations of rheumatism. Such a theory might also explain the occurrence of carditis in cases of chorea, but it remains, of course, for further research to show whether two or more factors are concerned and whether they must act synergistically or independently.
SUMMARY
A study of the anti-streptolysin 0 titres over a prolonged period in children suffering from manifestations of the rheumatic state has been made. The upper limit of normal has been regarded as 200 units but occasional levels of 250 units were found in apparently healthy children.
The highest titre occurred in cases with joint manifestations. Cases with carditis alone did not show very high titres, though these were in general above normal limits.
Reference is made to the titre in other infections and congestive cardiac failure. The significance of these results is discussed.
